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Abstract 



FIELD: drying, in particular, drying layers of wood arranged in lumber pile. SUBSTANCE: device is made 
from carbon textile, which warp fibers are arranged uniformly or non-uniformly, and polyether insulation 
which is attached to warp as whole. Electric heater operates at normal mains level, has low tolerable bent 
radius, provides power level of 500 W per sq. M for four hours and 150 W per sq. m. for normal operations. 
EFFECT: increased functional capabilities, increased mechanical strength against aggressive chemical 
agents. 2 cl, 1 dwgm 
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rinocKn^ rn6KMM aneicrpoHarpeBaTenb npeflHa3HaneH a^h cywiai, b nacrHOCTM ajia nocnoMHOM cyujKH ApeBecuHbi, 
yno>KeHHOM b urra6enb. Pe3ncTMBHbiM aneMem - BbinonHeH 113 yrnepoAHofi tk3hm c paBHOMepHO nnn HepaBHOwiepHO 
pacnono>KeHHbiMM hmthmh ocHOBbi m mohohmtho CBA3aHHOM c Hew nonti3<t>iipHofi m30J1?immm. 3/ieKTpoHarpeBaTenb 
pa6oTaeT npn Hanp^>KeHMn, 6nw3KOMy k ceTeBOMy, MMeeT Manbifi AonycTMMbiM paA^yc rn6a w o6naAaeT bwcokmm 
MexaHimecKoii npoHHocTbK) m xuMMHecKM arpeccuBHOM cpeAe, AonycicaeT MomHOCTb ao 500 Bt/m 2 b TeneHiie 4 h, npn 
HopManbHOM pa6oTe ao 150 Bt/m 2 . 1 3.n.(J>nbi, 1 nn. 
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^3o6peTeHne othochtch k TennoaneicrpoTexHMKe, b nacTHOCTH, k cucTeiviaM Arm cyiUKM ApeBecHHbi. 

l/l3BecTeH sneKTpoHarpeBaTe/ib b bha© nnocKofi naHeni/i, rAe rn6Knfi pe3ncTHBHbifi sneivieHT, noKpbiTbiw wsonm-opoM, 
pa3MemaeTCfl Me>KAy AByM* MeTannimecKMMH nucTaiviM [1] . ripn stom MeTannHHecKoe noKpbiTue MMeeT TonmnHy 
nop^AKa 1 mm, HTo6bi BbipoBH^Tb none TeMnepaTyp. TaKoft HarpeBaTenb MMeeT 6onbUJOM paAnyc rn6a, ycrraHOBKa b 
cyLunribHOPi KaMepe m KOMMyTaqufl TaKoro HarpeBaTena TpyAoeMKM. 

M3BecTeH nnocKHfi rn6KMM HarpeBaTenb, rAe pe3MCTHB BbinonHeH H3 yrnepoAHbix HMTePi, noMeii4eHHbix b M3onaLinoHHyro 
oSonoHKy m cfyroponnacTa mjim KpeHHfiopraHimecKOfi pe3HHbi, ynoweHHbix TaK, hto paccTO^Hne Me>KAy hmtomm MHoro 
6oj].buje A^aMeTpa hutm [2]. BbicoKoe conpoTMBneHne yrnepoAa noz&onnei CKOMMyTupoBaTb napannenbHo 6onbiuoe 
KO/iMHecTBO HUTew w pa6oTaTb Ha Hanpfl^eHMM, 6riM3KOM k ceTeBOMy. Oah3ko Manan nnoujaAb noBepxHOcru pe3MCTM3a 
onpeAe/iaeT BbicoKyK) nnoTHocrb TennoBoro noTOKa (ao 7000 Bt/m 2 ), hto npuBOAUT k HarpeBy pe3HCTHBa ao BbicoKOft — 
TeMnepaTypbi. npuHMMnwanbHOM oco6eHHocTbK) TaKoro HarpeBaTena aBnaeTCfl HepaBHOMepHOCTb TeMnepaTypHoro norm 
V\ noKa/ibHbie neperpeBbi. 

Han6onee 6jim3khm k npeAnaraeMOMy peuieHMK) flBnaeTca HarpeBaTenb Tuna TennoBoro oAenna c^upMbi "ByAMafoep- 
npoAaKLUH" [3]. Pe3MCTMBOM flBnneTCfl anKDMMHweBaq 00/ibra tojilumho^ 200 mkm. Pe3ncTWB noMeL^aeTCJi Me>KAy abvm« 
nneHKaMM M3 nonwac^upa tojilmmhom 20 mkm Ka>KAaa. Pe3MCTMB oinpuHoCi 800 mm coeAUHneTcn MexaHimecKM c 
MaccMBHbiMM KOHTaKTHbiMM rpynnaMM, nepe3 KOTopbie HarpeBaTenb noAKnionaeTCfl k ncTOHHUKy nuTaHMP. KoHCTpyKquq v\ 
reoMeTpunecKMe pa3Mepbi TaKoro HarpeBaTenb Bbi6npaK)TCfl M3 nonbiTKn KOMnpoMnccnoHHoro coBMeu4eHMfl cneAyK}U4ii^ 
Tpe6oBaHMM: rn6KOCTb, MexaHMMecKaa npoHHocrrb, npneMneMbie nnTaK)U4ne tokh (He cnniuKOM MaccMBHa^ KOMMyTaun«) t 
o6ecneneHne 3aAaHHOM nnoTHOCTH mou4hoctm. fln« onTHMM3auMn TexHonornMecKoro npouecca cyiuKM ApeBecuHbi 
nnoTHOCTb moiahoctm Aon>KHa BapbuposaTbCfl b TeweHne oAHoro MUKna b npeAenax ot 50 ao 150 Bt/m 2 . 



J3 TecpeTMHecKM m 3KcnepnMeHT^^o OTpa6oTaHHOM kohctpykmum npoTOTMn^^kcwManbHaq nnoTHOCTb molmhoctm 
cocTaBJiaeT 60 Bt/m 2 . BcneACTBMe 3Toro npn npaKTunecKOM npnMeHeHnn npMxoAMTcq Mcnonb30BaTb ABa TennoBbix 
OAeqna, ynoweHHbix APyr Ha APyra. CoeAMHeHne pe3MCTMBa c MaccMBHofi KOHTaKTHOM rpynnoM asnaeTca MexaHMMecKn . 
HenpoHHbiM MecTOM HarpeBaTenq M3-3a OTHocMTenbHOM HenpoMHOcru pe3MCTMBa. Pa6omie tokm Aawe npn BecbMa 
tohkom pe3MCTMBe npeBbiwaiOT 100 A, hto AenaeT KOMMyTaqnio MaccMBHOtf m noBbiwaeT MexaHnnecKne Harpy3KM Ha 
KOHTaKTHyK) rpynny. 

npeAnaraeTCfl nnocKMM rn6i<nfi sneKrpoHarpeBaTenb, coAep>Kai±|MM nnoauitf pe3MCTMBHbiM aneMem - , M3onqqMOHHoe 
noKpbune m KOHTaiaHbie rpynnbi Ha KOHqax; 0TnMHaK>mMMcq TeM, hto pe3MCTMBHbifi sneMem- BbinoriHeH M3 yrnepoAHcLV 
TKaHn, coctoj?lm6m M3 OAHOHanpaB/ieHHbix HMTefi ocHOBbi, c paccroqHMeM Me>KAy hmmm, He npeBbiujaK)LL|i/iM A^aMeTpa :i 
hi/ith, coeAHHeHHbix hmt«mm yTKa c paccrroqHMeM Me>KAy humm MHoro 6onbiue AMaMerpa hmtm, noKpbiTOM c AByx CTOpqj 
M3onPL4noHHOM nonwac^npHOM nneHKow, BbicTynaJOLqew 3a npeAenbi pe3MCTMBa Ha 1,5-2,0 cm c k3>kaom CTopoHbi, npMHeto 
M3onqqMOHHaq n/ieHKa c noMOiijbK) KOMnayHAa coeAHHqeTcq c pe3MCTHBOM, a Ha BbicrynaioLUMx Kpaqx - Me>KAyco6oM.' ' 

ymepoAHaa TKaHb, o6naAaq yAenbHbiM conpoTUBfieHneM Ha Tpn nopqAKa 6onbiUMM t MeM y anioMMHMeBOM cfjonbrn, 
no3Bo/ifleT pa6oTaTb npn TunnHHbix reoMeTpuMecKux pa3Mepax Ha HanpqweHMM, 6jih3kom k ceTeBOMy. ConeTaHne 
yrnepoAHOM TKaHM c 20-50 mkm M3onqqMOHHOM nneHKOfi M3 naBcaHa o6ecnenMBaeT rn6KOCTb HarpeBaTenq (paAnyc rnua 
AO 5 mm) m BbicoxyK) MexaHimecKyto npoHHOCTb. B TaKOM KOMno3MMMM MexaHMMecKne Harpy3KM xoponio BbiAep>KMBaK>T Ka:r 
n3onqi4HOHHoe noKpbiTue, TaK m caM pe3MCTMB. flpyrofi oco6eHHOCTbK> yrnepoAHoro pe3MCTMBa qBnqeTcq 
npuHqunnanbHaq B03MO>KHOCTb BapbupoBaTb nnoTHOCTb TennoBbiAeneHMq no LunpuHe pe3MCTMBa. B HacTHOCTM, ana 
KOMneHcaqnn KpaeBbix 3(Jx}DeKTOB Ha 6oKOBbix Kpaqx urraSenq uenecoo6pa3HO yBe/iMHUTb nnoTHOCTb moluhoctm b 
cooTBeTCTByjoLqeti nacTM HarpeBaTenq. 3to Mo>KeT 6biTb AOCTumyTO nyTeM yMeHbiueHnq paccToqHMq Me>KAy 
TpKOHecymiiMM hmtamm ochobw b 3Totf MacTM HarpeBaTenq (cm. nepTe>K). 

Hpouecc n3roTOBneHnq HarpeBaTenq 3aKnioHaeTcq b o6ecneneHMM npoHHoro coeA^HeHnq pe3MCTMBa m AByxcTopoHHero 
ii3onqLiMOHHoro noKpbiTuq. CioieMKa ocymecTBnqeTcq c noMou4b»o cneunanbHoro KOMnayHAa, b KOTopbiM bxoamt 
^ nonwac^wpHaq m snoKCMAnaq CMonw npn cooTHOiueHMM (70/30)-(90/1 0) m pacTBoptrrenb. B KanecTBe nonnscjDMpHOM cwonbi 
ncnonb3yK)Tcq cno>KHbie CMonw c TeMnepaTypow nnaBneHMq ao 160°C. HanpuMep, CMonbi Tuna TO-32 m 

, snoKCMAHOAnaHOBaq CMona c snoKCMAHbiM MUcnoM 8-22 [4] . rionwscfctipHbie CMonbi 3arpy>KaK)T b peaiaop, Ao6aBnqjoT , 
pacTBopnTenb (cjDopManbrnwKonb) m nocne nonHoro pacTBopeHwq nonnacjDupa b pacTBop Ao6aBnq»OT anoKCMAHyK) cMo.^v r 

- anoKCMAHbiM HMcnoM nopqAKa 20. Ilocne nepeMeoiMBaHuq m nonyMeHnq OAHopoAHoro pacTBopa CMecb AOBOAqT ao p \y 
Bq3KocTn 13-15 c nyTeM Ao6aBneHnq aueTOHa. nonyMeHHbiw pacTBop CBq3yiOLL4ero HaHocqT Ha OAHy crropoHy 
nonwacjDnpHoii nneHKM Tonu4MHOM 20-50 mkm m nponycKaK)T Mepe3 cynjunbHyio KaMepy nponnTOMHO-naKupoBOHHOM 
MamnHbi npn TeMnepaType 100-120°C ?\nn yAaneHwq pacTBopnTenq. Ha OTnaKupoBaHHyK) CTopoHy nneHKn HaKnaANBa^T 
yrnepoAHyK) TKaHb m npw TeMnepaType 140-1 50°C npoBOA^T nepe3 KonaHAP- PynoH c oahoctopohhmm M3onqunoHHbiM 
noKpbiTneM BTopuHHO nponycKaiOT Mepe3 HarpeTbi^ KonaHAP HaHeceHMq M3onqunoHHoro cnoq c Apyrofi cropoHbi.'np^ 
3tom Kpaq nneHKM, BbicTynaK)Li4Me 3a npeAenbi pe3MCTMBHow TK3Hid Ha 1,5-2,0 cm, nonnMepn3yK)Tcq m o6ecneHMBaK)T' :^ 
oco6o npoMHyK) 3aAeJiKy KpaeB HarpeBaTenq. 

ndnyMeHHbiPi MaTepnan pa3pe3aeTcq Ha KycKM, j\n\AHa KOTopwx (o6bNHO AecqTKn MeTpoB) Bbi6npaeTcq H3 coo6pa>Keh*MPi 
yAo6pTBa ncnbnb30BaHMw b KOHKpeTHOw KaMepe m b cooTBeTCTBMM c HMeromHMHcq ncTOMHMKaMn nuTaHnq. Konqbi • - 
: ;arpeBaTenq onuii^aiOTcq ot n3onquwoHHoro noKpbiTnq, pe3MCTWBHaq TKaHb cicnaAbiBaeTcq BABoe w 3aKpennqeTcq Me>KAV 
A^yMq MeTannnnecKHMM KOHTaKTHbiMM nnacTMHaMn c noMooibK) 3a»cnenoK. ripn MOHTa>Ke TOKOHecymne hmtm TKaHM 
pa 3 a b m ra KDTcq 3aKnenoM. Ha KOHTaKTHbix nnacTMHax 3aKpennqeTcq npoBOA, Bcq KOHTaKTHaq rpynna noKpbiBaeTcq 
bTnaKMpoBaHHOM nonM3c)3MpHOM nneHKOM, 3axoA«LueM Ha ocHOBHoe M3onqi4MOHHoe noKpbm/ie Ha 100-150 mm, m 
nonnMepM3yeTcq Ha ropq^eM npecce. TaKMM o6pa30M o6ecneHMBaeTcq M3onquMq koht3kthom rpynnbi m MexaHMMecK^ 
npoMHOCTb ee coeA^HeHMq c pe3MCTMBOM. 

hpoujnM McnbiTaHMq onbiTHbie o6pa3Ubi HarpeBaTeneM c lumpmhom pe3MCTMBHOM neHTbi 520 mm m ra6apMTHOM iumpmho^v c 
HarpeBaTenq 550 mm. flnq HarpeBaTenq a^hhoCi 16 m m yAenbHOM MomHocrbio TennoBbiAeneHMq 130 Bt/m 2 Hanpqwentfe 
cocTaBwno 1.03 B, tok 10,5 A. Pa6onaq TeMnepaTypa b npoqecce cyniKM 120°C. 

--. o r 

K HacToquueMy BpeMeHM onbiTHbie o6pa3Mbi HarpeBaTeneM (o6ii4aq nnounaAb 6onee 1000 m 2 ) OTpa6oTanM 6onee 500P 
nacoB b KaMepax BaxyyMHOM cyiuKM ApeBecMHbi 6e3 M3MeHeHMq sneicrpoTexHMMecKMX m MexaHMMecKMX xapaKrepMCTHK- M?, 
OTAenbHbix HarpeBaTenqx nnoTHOCTb moluhoctm AOBOA^nacb ao 500 Bt/m 2 b TeneHMe 4 nacoB, hto He npMBOAnno k 
M3MeHeHMK) xapaKTepMCTMK HarpeBaTenq. 

OOPMYJ1A M305PETEHM5? 

1. nnocKMti tmBkmCi 3neiapoHarpeBaTenb, coAep>Kaii4MM nnocKMM pe3MCTMBHbiM sneMeHT c ABycTopoHHMM M3onqqMOHHsiM^ 
rioKpbiTMeM m KOHTaKTHyK) rpynny Ha KOHqax, OTnMMaiOLqMMcq TeM, mto pe3MCTMBHbiM sneMeHT BbinonHeH M3 yrnepoAHOM 
f KaHM, cocToqineM M3 OAHOHanpaBneHHbix HMTeM ocHOBbi, paccToqHMe Me>KAy kotopumm He npeBbiLuaeT AnaMeTpa hmtm, 
coeAMHeHHbix HMTqMM yTKa, paccroqHMe Me>KAy KOTopbiMM 6onbiue A^aMeTpa HMTeM, noKpbiTOM c AByx ctopoh 
M3onqqMOHHOM nonM3C|)MpHOM nneHKOM, BbicrrynaiomeM 3a npeAenbi TKaHM Ha 1,5 - 2,0 cm, npMMeM TKaHb m nonM3c|)MpH;jl? b: 
nneHKa, a TaK>Ke Kpaq nneHKM Me>KAy co6om coeAMHeHbi c noMombio KOMnayHAa, coAep>Kamero nonM3(})MpHbie m 
snoKCMAHbie CMonw b cooTHOiueHMM (70/30) - (90/10), nyTeM nponycKaHMq nepe3 KonaHAP c TeMnepaTypoM 130 - 150 o C 4 . 
npM 3tom KOHTaKTHaq rpynna BbinonHeHa b BMAe AByx MeTannMMecKMx nonoc, coeAMHeHHbix c TKaHbio c noMombfo ~- t?v<- 
3aKnenoK, nponyiAeHHbix Me>KAy TOKOHecyuiMMM HMTqMM ochobw, npMneM KOHTaKTHaq rpynna TaioKe 3aKpbiTa 



noriic3<£npKOii nneHKOM, CKpenn^^w c nonnacjDtipHOM nneHKort tiohh. 

2. SneicrpoHarpeBaTejib non.1, OTnma\ou\\AV\ca t&m, mto paccTO*Hne Me>Kfly hmthmii ochobw BbinoiiHeHO 
yMeHbLuaioLMMMCfl b HanpaBneHMM ot cepeflUHbi k ero KpaflM. . - - 
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